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ABSTBACT 

This progress report describes the subjects, program 
and curriculum development, and collected psychological and medical 
data of the Carolina Abecedarian Project, an intervention program, 
begun in 1972. The purpose of this project is to bring together a 
multidisciplinary team of researchers to demonstrate that the 
developmental retardation of disadvantaged children can be prevented, 
and to explain hov various psychological and biological processes are 
affected by such preventive attempts. Subjects are selected from 
families referred by hospital prenatal clinics and other community 
agencies, and rated according to an experimental ""High^Bisk Index." 
Infants are assigned to experimental and control groups, and given 
family support social work services, nutritional supplements, medical 
care, transportation, and payment for participation. The experimental 
group takes part in a planned curriculum (adsinistered throughout the 
day) consisting of a series of learning activities developed (and 
evaluated) for children from birth to 36 months. Host of the report 
is a description of the processes of curricalum development and 
evaluation and the psychological and medical data collected. (ED) 
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INTRODUCTION 

To te born poor should not subjecf an individual to a lifetime of ' 
intellectual retardation, substandard achievement and ill health; yet 
all too often it does. 

Children who live in poverty disproportionately show developmental 
retardation (Deutsch and Brown, 1964; Stevens and Heber, 1964). Such 
deficits may have organic causes, but frequently no organic basis can be 
found for the developmental retardation. Dunn (1963) observed that 
"there are no known causes for over 90 percent of the mentally retarded 
Individuals in the United States and Canada today and . . . there are no 
discernible neurological impairments for 99 percent of the 10 50-75 
group." Moreover, the mildly retarded represent an estimated five million 
persons or eighty-nine percent of all the mentally retarded (Hurley, 1968) . 

Hunt (1961) and Bloom (1964) have suggested that the low quality of 
environmental inputs to the poverty level child may be an important factor 
In the etiology of retardation. Specifically, children from homes of 
extreme poverty may be deprived of various early learning experiences 
relative to children who are economically more privileged. 

The environmentally disadvantaged child is part of a disadvantaged 
fanily. These families usually have multiple and interacting social, 
cultural, economic and physical problems which prevent them from achieving 
a satisfactory level of functioning. The new infant in such a family, 
no matter how much he may be desired by his parents, represents in certain 



practical ways an added strain on an already stressed family, yet the new 
infant requires positive family responses if he is to achieve his full 
potential. ' 

■ Many types of illness but particularly respiratory illness and its 
complications interfere vnLth the functioning of children and their 
families in several ways. The costs of medical care further distress a 
financially comprom.ised family. These costs include both direct expenses 
such as physician fees and drugs and indirect costs such as lost wages 
and transportation to medical facilities. A second effect of illness in 
the child is the absorption of family energy in nursing care for the sick 
child which reduces the time available for other tasks such as employment 
and child development activities. Another effect of respiratory illness 
Is the limit it places on the ability of the child to respond to environ- 
mental stimuli. The acute and chronic effects of otitis media on hearing 
are the most clearly defined and important of these complications. 
Meningitis is the most serious of the complications of respiratory ill- 
ness and can result in death, but more commonly causes permanent central 
nervous system danage. Respiratory illness and its complications are 
an important ele-nent in the constellation of factors leading to poor 
developmental outcomes. 

The complex and interlocking problems of economic deprivation, increased 
illness and intellectually stifling, in deprived environments present an 
enornious challenge to those who seek to intervene and improve the chances 
of the disadvantaged child. 

This chapter will describe one such intervention project. The plan 
of the chapter is as follows: First, a brief over\'iew of previous day 
care intervention projects, then a description of the Carolina Abecedarian 
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Project an. the development o« Us u„i,ue c„mcul„„, r.s.Us of the 
™™ evaluation to .ate ana the .esnlt. of the pa,cholo..aI .t„«es 
*.ln., camea out; aes,.lption o, the ^the.-.nfant Interaction stuaie. ' 
a prototyplc experiment, ana a sugary of the ^aical research fmain^s' 
to date, ^ ^ 



rrevlous Day n,.. Pro^ r^ 
Burm, the 19S0.S Investigators of chua aevel„p.ent Joined together 
to press for early Intervention program „hl.h haa remeaiatlon of 
developmental retaraatlon as their target. .nth„slas„ for such enaeavors 
aashea somewhat m 196. when the Westlnghouse Learning Corporation ' 
(1969, p„.li,^ea flnamgs *lch maicatea that Project Heaastart haa 
achlevea far less spectacular results than haa heen antlclpatea 

one explanation for the aisappolntlng results .ay lie m the tiding ' 
- intensity of the Heeastarf Wgra.. Perhaps too little program „as • 

being applied too late in the chilH'o ^ 

the chxld s Ixfe to offset the cumulative and 

pervasive effects of his environmental milieu. 

As a response to the Headstart data r,,- 

data, two mam approaches to early 

-intervention were tried. These werp- ^^ ^ -. 

inese were. 1) developmental day care and 

2) hon^.e stimulation. Results- from these programs hnve r... m 

px-Uo^^anis nave recently received 

maepenaent revle. hy Steaman, et al., (1972) „a Bronfenbrenner (1973) 

rnerefor,, the literature review „lll ^^^^^ 

project, and only the dav carP n»-r j 

y cne aay care oriented projects will be discussed. 

The criteria used to select the proiects tn a- 

•c projects to be discussed in this 

introauctlon ,,ere, 1) that chllaren „ere aa^lttea to the program as 
infants, 2) that evaluation aata „ere aval, 3) that the chllaren 
m the progra,, were, consiaered by the Investigators to he at hl,h risk 
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for developmental retardation vjithout intervention, and 4) that the program 
was conducted in, th3 United States* Collectively, these criteria iden- 
tified projects concerned t/ith remediation as well as prevention of 
developmental retardation. 

A startling finding emerged V7hen these criteria were applied. Contrary 
to popular and professional opinion, there sii?.ply are not n»any research 
oriented projects in this country which focus on the eradication of non- 
organic developmental retardation. Unfortunately there are even fewer 
projects v/hich have taken a preventive approach. Further, most of the 
"'first generation" early intervention projects are effectively over 
because the children are nov; of school age and active intervention has 
ceased. 

Not long ago, reports from institutions which provided residential 
care for infants and younj^ children indicated that gross developmental 
retardation "\7as frequently associated with such care. The pioneering 
vrork by investigators such as Spitz (1945), Goldfarb (1955), Bowlby 
(1959), and Dennis (1957) indicated that institutionalized rearing was 
associated with cognitive and affective retardation. However, the exact 
mecbanisns and processes whereby such routine care failed to stimulate 
normal grovrth and development were not clearly understood. 

Investigations by Brody (1951) and Rheingold (1961) indicated that 
handling and frequent social contact with infants apparently had a 
therapeutic effect. With the grovring realization that institutional care 
need not necessarily result in developmental retardation, and in light 
of the reconunendation for intervention earlier in the life span set forth 
in the Uestinghouse Learning Corporation Report (1969) concerning 
Heads tart, a number of therapeutic day care programs were started. 

oooos 
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A synopsis of the early research-oriented day care, intervention 
programs V7as presented by Dittir.an in 1969. At that time the programs 
were just barely unden-zay and no systematic data were available on the 
effects of the programs. Since then, several programs have reported . 
substantial amounts of data, most of VThich appears quite encouraging, at 
least with respect to short term increases in developmental status. 

Intervention programs for young children which have reported 
evaluation results in recent years include programs by Caldwell and 
Richmond (1968), Weikart and Lambie (1969), Robinson and Robinson (1971), 
and Heber (1971). 

Although social, emotipnal, and physical development are included 
among the targeted areas for intervention in each of the mentioned programs, 
it is cognitive development which has received the nost evaluation. 
Indeed, in several cases, cognitive development apparently is the only 
area of evaluation. One reason for this unbalanced evaluation is that 
assessment procedures for cognitive development are more sophisticated 
at present than are assessment procedures for social and emotional 
development. Further, in many of the programs there simply was no medical 
component to evaluate or monitor the physical state of the children. 

In each of the day care programs the most frequently used means for 
the evaluation of cognitive development has been periodic administration 
of standardized tests of early development. The Cattell infant Intelligence 
Test, the Bayley Scales of Infant Development, and the Stanford Binet 
Intelligence Test have been the most frequently used assessment instruments. 

Caldwell (1967) has reported that enrollment in the infaiit program , 
at Syracuse University resulted in IQ gains between 10 and 14 points 
during the first year of life. Further, it appears from ho.r data that 
those infants who gained most were from the lower socioeconomic groups. 
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Honig and Brill (1970), also at the Children's Center at Syracuse, 
have reported that 12 month old (disadvantaged infants who were attending 
the Center scored significantly higher than non-attending control subjects 
on Piagetian tasks for object permanence and means-ends relationships. 

Similar to Caldwell's findings, Robinson and Robinson (1971) pre- 
sented data to show that infants who had been in a day care setting for 
up to two and one half years evidence increased scores on the Bayley 
Scales for Infant Development relative to home^reared control children^ 
They also found that lox^er class black children tended to make larger 
gains than middle class v/hites. 

Weikart (1971) has reported results which demonstrate that early 
intervention produces an initial spurt in IQ performance for children in 
a preschool setting; but, after intervention ended, the experimental and 
control groups' scores tended to converge by third grade. However, the 
•children in the Perry Preschool Project v/ere not admitted to the program 
until they were three years old and had been selected on the basis of 
low developmental level (IQ 50-85) in the beginning. Thus the Perry 
Project is not as directly relevant to the issue of prevention of develop- 
mental retardation as it is to remediation of low level functioning* 

The early intervention project v/hich has generated the most interest 
rece-tly is Heber's (1971) project in Milv/aukee. It is quite understandable 
why this project has attracted such great attention. Without question, 
Heber's project is the most relevant project to the issue of preventing 
mental retardation conducted thus far. It is also the project which has 
reported the most systematically collected evaluation data. 

The basic rationale for Heber's work comes from a survey reported 
by him in 1968 (Ileber, et al., 1968) • With reference to poverty and 
retardation he reported that: 
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. . . it is not just the "poor" or "lower classes" who 
contribute the "cultural-familial retardate," it is 
certain families belonging to a certain group within 
this population who make the largest contribution. 
It is a relatively small percentage of families 
within the deprived economic groupss which contributes 
very heavily to the high prevalence of "cultural- 
familial" retardation. 

Heber substantiated this claim by reporting the results of a survey 
completed in a slum of Milwaukee. His results showed that mothers with 
IQ's below 80 contributed 78.2% of the children with IQ»s below 80. 
Further, children whosa mothers had IQ»s above 80 tended themselves to 
have iQ's that remained relatively constant (low 90 's) between 13 and 
16^ months of age. Children whose mothers had IQ's below 80 evidenced 
a progressive decline from about 95 to about 75 over. the same time span. 

With these results in hand. Heber began an intervention program for 
a group of 20 infants whose mothers had IQ's less than 75. Tvrenty matched 
children served as control subjects. 

The experimental group children were initially visited In their o\m 
hones for several months after birth until a relationship of trust could 
be established with the mothers. As soon as that was achieved, the 
Infants began attending the Infant Education Center where the experimental ' 
infants were provided an intensive social program which began shortly 
after birth. Support provided for the mother included occupational training 
in addition to training in home-making and baby-care techniques. 

The children were in the Center from morning to late afternoon. 
Although understandable, it is unfortunate that there does not exist a 
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detailed description of the curriculum to vhich the children were exposed. 
(Heber's project is sitnilar to other intervention programs in this respect.) 
It is unfortunate in that ve are left without a replicable description 
of one of the raost important independent variables in the intervention 

t? 

program. , 

Heber is not unaware of this limitation. Speaking in a slightly 
larger 9 but relevant ^ context he has noted that: 

We »nust recognise, of course ^ that the mass stimulation 
of both babies and mothers will not permit identification 
of the specific aspect responsible if the "high-risk" 
experimental babies do show a normal intellectual 
^^development. But it is our belief that it is a more 
efficient research strategy to ask, first of all, 
whether intellectual development can be influenced by 
massive intervention into their social environment. 
If this can be demonstrated, those factors specifically 
responsible can be brought under subsequent investigation. 
Although Ileber's results have been criticized on the br,ris of metho- 
dology and treatment specification (Page, 1973), they are nevertheless 
spectacular. The experimental subjects* mean IQ scores ranged from 
sll?:ht:ly above 120 at 42 rionths to more than 125 at 45 months. The 
difference between the experimental and control group at 45 months was 
a staggering 33 points, even though both groups had been tested equally 
frequently. Hox^ever, in light of the methodological flaws in the Heber 
project, replication of his results are certainly needed b'-^fore they are 
totally accepted as valid. 

8 
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■ S<=^^e"«ths and Limitations of the Dav V.^r^ Intervention nnh. 

The most^encouraging suggestion from these studies is that children 
need not necessarily be trapped into the cycle of retardation associated 
.rtth poverty. In fact, as Heber's results n.ost compellingly point out 
if they can be replicated, the possibilities for change and growth .ay be 
even more dramatic than anyone would have dared hope only a few short 
years ago. 

However, even if Heber's results are valid not all is settled, 
serious questions about center-based intervention that remain unanswered, 
and which are being addressed in the project currently underway at the 
Frank. Porter Graham Center, include the following: 

1. Precisely what services were performed for families in the 
experimental and control groups? For example, was the day care component 
of the project the only differentiating factor between the groups or 
were there differences in the availability of social work services, 
adequate nutrition, and good medical care as x^ell? 

2. I.Tiat specific curriculum materials were use! in the intervention ' 
program? Hovt were they selected? 

3. ^^.^^,3 relationship to his mother and other family members 
affected by participating in the program? 

THE CAROLINA ABECEDARIAN PROJECT 
In the fall of 1972 the Carolina Abecedarian Project was begun as an 
attempt to bring together a multidisciplinary team of researchers which 
would address itself both to demonstrating that developmental retardation " 
..uld be prevented, and to ex;.Iaining how various psychological and 
biological processes were affected by such preventive attempts. 
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In the next fe\^ pages we shall describe the subject selection 
process and brie^fly describe the major programmatic elements of our 
project • 

Selection of Subjects 

North Carolina Memorial Hospital, the University of North Carolina's 
teaching hospital, is the primary referral source for potential subjects 
for the project • Through its various prenatal clinics pass nost of the 
expectant mothers of Orange County who are likely to meet the criteria 
for inclusion into our sample. In addition, liaison is maintained with 
the Orange County Department of Social Services and other community 
-agencies x>?hich are likely to have contact with potentially eligible families. 

Once a family is identified as being potentially eligible and has 
had its name referred, the supervisor of the project's infant nursery 
establishes contact with that family and arranges to see them at their 
hrne for an interviexv' to explain the project and to determine if they 
are interested in participating, if invited to do so* If the supervisor 
determines that the family potentially meets the criteria for inclusion 
into the program, the expectant mother is invited to the Frank Porter 
Graham Child Development Center, where the project is being conducted, 
for a series of intervievrs. These interviews are designed to assess her 
attitudes toward child rearing practices and to gather detailed background 
and specific demographic information about the family* 

One purpose of these interviews is to rate the family on an experi- 
mental version "High-Risk Index" which is shovm in Table 1. This index 
was , constructed before beginning the Abecedarian Project. Weights v;erc 
assigned to the various factors based upon our "best guess" of their 
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relative importance. Because there v/as and is little epidemiological 
data concerning the factors linked to developmental retardation it was 
impossible to assign- empirically derived weights to each factor. However, 
it is hoped that as the sample families are followed it will he possible 
to derive empirical weights through multiple regression analysis which 
can be used to predict developmental status more precisely. 



Insert Table 1 about here 



After target children are born, qualifying fanilies are pair-matched 
on sex of the child, maternal 10, number of siblings, and high-risk index 
scores, and are randomly assigned to either the experimental or the 
control group. Table 2 contains a summary of the demographic and psycho- 
logical characteristics of the first two cohorts of children admitted. 



Insert Table 2 about here 



To date, 59 families have been offered membership in either the experi- 
mental or control groups and 58 have accepted and all remain in the program 
except two families, each of whose infant died in the first year of life. 
One child who died was diagnosed as a "crib-death" and the other child 
died fron heart failure secondary to endocardial fibroelastosis. One 
child had been in the experimental group, and one child had been in the 
control group . 

The ProRram 

Both the experimental and the control subjects receive the following 
services : 
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1» Family support social work services: On a request basis from 
the parents and* from routine visits to all families, the Abecedarian 
Project seeks to provide all families v/ith goods, services, or guidance 
in such areas as legal help, family plannin{^, obtaining food, obtaining 
clothing, or any other services v/hich will help to keep the fanilies 
intact ♦ However, no advice is given to any of the families concerning 
hovr they treat or interact with their children* The only exception to 
this procedure is that standard well child counseling is provided during 
routine health checks which are done on a schedule slightly modified from 
the recommendations of the American Academy of Pediatrics. 

2. Nutritional supplements: Each child in the experimental group 
receives the bulk of his nutrition at the day care center. Breakfast, 
lunch, and an afternoon snack are served each day. To control for nutri- 
tion as one explanatory variable in observed differences between the 
experimental and control groups, the control group receives free formula 
or. an unlimited basis for as long as they use it and plans are under^-jay, 
to provide other nutritional supplements beginning in the second year of 
life. 

3» Medical care: All medical care for the Center-attending children 
is provided by the Frank Porter Graham Center medical staff. Free medical 
care for the control children is provided by the Frank Porter Graham Center 
staff and two university affiliated clinics • Thus, all children have 
available adequate medical care and the project maintains records on all 
care delivered* 

A. Transportation: Transportation to and from the Center is provided 
for all subjects participating in the project* 
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5. Payment for participation: All mothers ara paid for participating 
in any psychological evaluations. 

6. Disposable diapers are provided free to the control .subjects as 
an inducement for continuing participation. 

The experimental group differs from the control group in that the 
former receives a planned curriculum administered throughout the day. 
•Ihe day care component of the Center operates from 7:45 a.m. to 5:30 p.m. 
each weekday. 

The Curriculum 

The curriculum component of the Abecedarian Project seeks to develop 
and- evaluate a series of learning activities for children from birth to. 
36 months of. age. Collectively the activities are called the Carolina , 
Infant Curriculum. As the activities are developed and used, they act 
as the major intervention treatment for the Project. Detailed records 
of the activities and sequences prescribed for each child are maintained. 
This concern over specificity is in response to a major problem in most 
of the previous infant intervention projects: a vague or unspecified 
treatment. 

The curriculum development process for the Carolina Infant Curriculum 
consists of three steps: (1) objectives are synthesized or selected, 
(2) curriculum products are developed, (3) the curriculum products are 
evaluated. In a fourth step not included in this project, the, curriculum 
vn.ll be disseminated with accompanying training packages. 
S^ntbg- gis of Educational Objectives 

The present system for synthesizing curriculum goals has its origins 
in the theoretical position presented by Ralph Tyler (1950) and later 
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elaborated by others* Within this framework, curriculum objectives are 
seen as the product of the interaction of a number of sources or factors • 
The present formulation 3\dentifies the interacting sources as (1) consumer 
opinions, (2) developmental theory, (3) developmental facts, (4) adaptive 
sets and (5) high risk indicators. ^ 

The five sources from v^hich this system synthesizes curriculum objec-- 
tives are pictured on Figure 1, The first source of curriculum goals is 
consumer opinions. Very young children are of course the consumers of 
the infant cusrriculum. Through interviews, the hopes and aspirations 
parents have for their children may be determined. Without this knowledge 
a project night proceed dovm a blind alley, producing a program that would 
in the end be rejected by the public it seeks to serve. 



Insert Figure 1 about here 
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The second source for deriving curriculum goals is developmental 
theory, largely that of Jean Piaget. The theory can be pictured as a 
ladder. On any rung of a ladder, one can look backx-yard to see hov7 the 
current status was arrived at or forvrard to see V7hich steps are next. 
The theory helps the curriculum developer do just that. 

The third source, developmental facts, acts as a background against 
V7hich the developmental theory is viex^red. Developmental facts provide a 
great amount of detail with v/hicH to supplement the theory. In this 
project, facts have been gleaned from 30 sources, including Bayley, Bnhler, 
Gesell, Lenneberg, McCarthy, Shirley and others. The facts are arranged 
in four broad developmental areas: language, motor, social/emotional, and 
cognitive/perceptive. 
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Of all the sources of educational objectives, the most iiaportant 
may be adaptive sets . This is especially true for the Carolina Infant 
Curriculum since it is created with the implicit purpose of changing or 
enhancing the adaptive sets of the infant. The child with strong adaptive 
sets has the tendency to more forward (for example, to explore rather 
than withdraw, to persist rather than give up easily) . Therefore, 
adaptive sets can be thought of as that class of behaviors which predic- 
tably generate age-appropriate success. More simply, adaptive sets are 
"winning strategies" and are shotm as an arrow moving along the ladder. 
The process of selecting statements of adaptive sets for this project, 
it should be clear, relies on professionally informed value judgments as 
xrell as relying on research findings." Since value judgments exist in any 
process of selection of educational objectives, the Carolina Infant 
Curriculum Project attempts to identify this bias by mr.king it overt and 
subject to examination. For example, the following are among the state- 
cents of adaptive sets in this project. All of these behaviors can be 
thought of as being exhibited to an age-appropriate degree with extensive 
use desired by age 24 months: 

1. Uses adults as resources 

2. Controls his iinmo4iate environment 

3. Uses both expressive and receptive language extensively 

4. Detaches self from mothering adult and explores independently 

5. Exhibits high attention behavior 

6. Responds frequently with positive approach to new object or person 

7. Easily adapts to changes in environment 

8. Executes multi-step activities? 

9. Anticipates consequences 

15 



10. Explores extensively with the distance receptors 

11. Uses cooperative behavior 

12. Uses basic sharing behavior (showing, giving, pointing) 

13. Generates specific instances of a behavior by guidance of a 
general rule ^ 

14. Relates strongly to the family and identifies with the subculture 
group 

The final source of educational objectives is an awareness of high- 
risk indicators coupled with an effort to eliminate these. The indicators 
are seen as asterisks or "warni.:g signs" along the developmental continuum. 
To a substantial degree the high risk indicator behaviors are the mirror 
image of the adaptive set behaviors. That is," the class of behaviors 
called high risk indicators could be thought of as maladaptive sets, or 
perhaps "losing strategies". Since this infant curriculum is designed 
especially for children who are at high risk of developmental retardation, 
«d since research is beginning to document some of the behavioral deficits 
vaich high-risk children consistently develop, it is hoped that these 
deficits (here called high-risk indicators) can be anticipated through 
educational objectives which are basically preventive. 

In using the present system of synthesizing educational objectives, 
detailed lists of facts and information have been compiled under each of 
the five "source areas" and arranged on a large wall chart. Since these - 
five areas are thought of as interacting sources, all five are utilized 
in the synthesis of each educational objective. By uniting- a piece of 
information from each of the five areas, a single educational objective 
is created. 
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will provide the parents new knox^ledge in the area of child development 
and will attempt to influence parent attitudes regarding early education." 
Curriculum Use ' 

The curriculum is prescribed on an individual basis. The assignment 
of activity items to each child is based on the items* age-appropriateness 
and on staff observations recorded on the child's personal developmental 
chart. The chart is a chronological listing of developmental facts in four 
major areas drawn from accepted sources. When a particular behavior of a 
child such as "inspects o^m hands" is observed for the first time, the 
date is noted beside that fact on the child's chart. In addition to pro- 
viding a written progress record, the chart helps the staff to see whether 
the child is developing satisfactorily in all areas. It also makes it pos- 
sible to prescribe activities which are needed by that particular child but 
which night not ordinarily be assigned to one in his age group. 

Staff sessions both formal and informal are held frequently. These 
provide opportunities for all members to become aware of any special pro- 
blems concerning an individual child or the group. Meetings are also a ve- 
hicle for discussion of appropriateness, purposes, and techniques involved 
in the use of the curriculum items. These sessions serve as an important 
parr of the infernal trainjLng for the less experienced members of the staff. 

Approximately every t;70 weeks for the infants and at longer intervals 
for rhe older children new curriculum item assignments are made. These 
sometiaes include extension of previous items if it is felt necessary. 
For each child a record is kept of the item assignments and of the dates 
on which the items are introduced to him. Daily tallies are also kept for 
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Be s„„ .H. . .,,,.3 ^^^^^^^^^^ ^^^^^^^^ 

«lnln« the effectiveness of separate currlculu, it«ns 

C«rie.l« u^s for the youngest ,.„„p a.e often . pa„ of the " 
.ene.. oa.etaHn, .o„t.e. . tHe cHna s..,s o.e. tKe act.vu.es .e- 
co.e.o..,,_. — a.escHea„Xeat..an.fo. • 

„aps. ,He>. a.e sCeauUa a.a. .et„ee„ X^cK a. a.te„oo„ ' 
«aps. .s .a.v..l scHe.„les cHa„.e. aa,„3t„e»ts a.e „aae act..t, 

activities f.o„ „ia„, „„tiX i„.. ,,,,, 
- .f.e„oo„. x„ aaaitio„ to these specified, a„a„3e.e«s. the c„„i. 
cuiua activities are adjusted to -fno-t^ 

• ^ ^ '° ^"^^^ °^ °"tside, play, dressing, 

eating, etc., so that rrhen it is fl.n,.^•f^ 4 

is functioning properly, the curriculum 

?er=eates the whole day. 



RESULTS 



evaioate the „eaicai. ps,choio.icai ao. ea„catio„ai coase,ue„ces 
o- --.s i„totve„tio„ p„3.a„. a „iae va.iet. of e.pe.i.„tai o.oce<.„.e3 
-e...c...s. staaaa.ai.e. tests, attitude assessment „eas„es. co„t.oUea' 
nat=.-.Xistic oBse„atio„s in iaBo.ato.ics. a„a ho„e ohse^ations a.e 
repcate«, used. A sa.pli„, .^e results fro. each of these . 
-^e_te.i„a„atte.ptto™.tthest.eof::ei~^ 
a. .eil as to su..ri.e so.e of the saiicnt f ,.^i„,3 to date. „o„evct. 
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It mst be remembered thnt the project is still a young and expanding one. 
Most of the measures to be discussed are designed to be ncco^nplished 
within a repeated rteasures design and only beginning point evaluations 
exist on some variables. Therefore, these results must be regarded as 
tentative and preliminary. 

Curriculum Evaluation Data 
Basic research focuses on the acceptance or denial of various boo- 
theses, whereas evaluation focuses on the extent to which particular 
program objectives have been met. The tx.o najor objectives for the 
curriculum component arc seen as production -and formative evaluation. 
Summative evaluation, a third objective, will be accomplished through 
future field testing. 
Production Evaluation 

The initial task of evaluation is to verify that the system of 
production is adequate, and is in fact working. A review and personal 
judgment technique by a jury of knowledgeable professionals was chosen 
for this task. A first step in the evaluation-by-review process was 
carried out during 1972-1973. Several professionals in the area of 
infancy visited us at our request and reviewed the curriculum system 
and other aspects of the infant research program. As a result of this 
review, revisions were made in the curriculum system and several ideas 
were added to the proposed evaluation plans. 

A second, more detailed revic^^ is proposed for 1974-1975 when a second 
group of nationally recognized professionals will be invited as a panel 
or jury to spend several days together examining the curriculum and the 
actual materials involved and to prepare a x«:itten evaluation report. 
The panel will be asked to indicate x;hcther the curriculum is consistent 
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prograra of infant stimulation. 

AS 0, H^Vo*. ^^^^^ ^^^^^ ^ 

fomattve evaluation data coUcctad o„ «re tha=. half ol these. 

Formative Px7ni.,r,fi»nn 

An essential tasU of evaluation Is to p.o.«e co„ectlve feedhac. 
•*ae the currlcuta materials are still i„ a fon^tlve stage, it u 
especially In the festive evaluation of each Individual c„„lc„l„ 
product o. lt« that the experimental group „a.es a .reat contrlhutlon 
- this project. The „or. descrlhed helo„ «„ld he e«re.el, dUflcult 
on a field basis. 

»ata are collected hoth the teacher and a„ ohserver In the forma- 
tive evaluation strateg, of the Carolina Curriculum. Bata forns are 

- »ee,<s later. «ve areas of Information are graphed (as percentages, 
each curriculum activity and are entered Into the decision to accept 
or reject the activity. Xyplcally. a 75. performance level on fol 
oct Of the five areas Is taken as satisfactory evidence for accepting 
the ch,ectlve and activity. Xwo activities will he used to Illustrate 
tne cutcomes of this type of evaluation. 

The simple activity "Holding the Bahy for a Better LooU at Things" 

was =.,ed «lth 13 Infants at an average aoe of » . 

verage age of 2.6 months. The objective 

was to increase headUf ting and looking behavior when the Infant Is 
held at the shoulder position". Teachers said that 7« of the Infant, 
were doing better after approximately two weeks experience with this acti- 
vity, indeed, this Is verified by the observer's timing of changed behavior 
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BEST COPT immi 

In this c.,e the target behavior was "a headlift • 
to W«ate serrcu„.,„,s... 



Insert Figure 1 about here 



This behavior Inereased 105, over [he two week .erlod , 

« seconds to an average of 109 . " °' 

— -t the a t r~ °^ • 

aucxvicy and goal were rl^a*. c.4 
- rated as suceees.ul o. the t.e. ' """^ 

^ . eacners language as adequate (i e ».t.,v ^ 

" -nd during .ost o, the actlvlt,. or ..al., J^J^^' "^"^ 

"Mle the goal Is for a 75^ rat, • constantly"), 

!SA rating „ u„guage on Most activities tM 

lower percent makes sense sine. ^^ < . "Ivlties, this 

. - -n. thi itirr"^ - - — . 

- -a .portance m this act.... ! 1 ^ ""^^"^^ 

0^ the teachers who used this act 17 """"^^ 

-"IS activity expressed a poslt-fxr^ « ^ ^ 

Since the guideline of a 75Z ratin. i . ' 

' "'^ °' ^^^-^i-- 'iata areas 
net, the activity and goal .ere accepted in^o the . 

- stressed that the decision .aici 

decision-making process depends heavilv o • c 
professional judgnent and ^ 

J agnient, and taat additional observations 
riding the euld.w . "nervations may justify over- 

' ' ^""^lines in specific instances. It should «1 . 
tn— »-T, snould also be repeated 

the process being described here is formn.l 

^^'"^ (^'^i^h provides 

help the program developer make decisions) and . 
(which tests the valid^^v . u research 
validity of hypotheses). 

InfjsTa" '"""^"^ - - a 

infants of an average age of 10.8 months; presented . , 

■ - target behavior observed for change . C. u I^"^^""^ ^""^^ 

" PICK up the requested 
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»e.ie. of a u.ge-3„an set „f «,o tt.,s". Eve, though teachers e^eln 
said 73% Of tl.e infants were .doins better after t«. weeks, the teacher 
judgment was not confirmed by the number of correct choices counted by 
the observer (Fl^ere 4). In fact., there was no Increase In the infants- 
-erase n™ber of correct choices of the bis and Uttle objects. It would 
appear ero» the implementation (79» and language ratings that the 

teachers were using the activity satisfactorily. 



Insert Figure 4 about he 



re 



The clue Is perhaps in the 60% positive teacher opinion of this activity. 
Teachers probably disliked this activity because it was too dUficult (or 
-ny children at this age. As a result, they ^y have "gone through the 
-tlons" Of teaching It without that special enthusiasm that Is a necessary 
part of any activity's success. The activity and goal were rejected from 
--r.e curriculum for this age level, m other Instances, an activity may 
not be rejected but be sent back (or revision and retesting. 

Feedback which aids in the on-going decision-making process is essen- 
tial to the curriculum developer. By making informed decisions while 
the goals and activities are in a formative stage, the developer-can move 
the process forward through a series of small corrections with less chance 
of ar.y large surprises at the end of the road. 

Ps ychological Data 
Bayley Scales of Infant Tl^velopaent K»^,l^. 

The Bayley Scales of Infant Development are administered every 3 months 
^.Sinning at three months of age. Results are available only for the first 
28 infants admitted to the program for the full first year's evaluation at 
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Inter-rater reliability on an item by item analysis was 91%. The 
mean Mental Developmental Index for the experimental group during the 
first year was 107.1 versus 100.8 for the controls. This difference is 
significant by t-test comparison (£ < .05); similar comparisons in the ' 
Psychomotor Developmental Index revealed means of 108.3 for the experimentals 
and 98.7 for the controls. Again this difference is significant (£ < .05) 
by t-test comparison. 
Attitudinal Results 

Relatively little is knoxm about how mothers in the lower socio- 
economic groups perceive themselves or how such mothers might differ in 
attitudes tox^ard children from other segments of the population. 

In an attempt to generate data relevant to this issue Emmerich's 
(1969) adaption of the Parental Attitudes Research Instrument (PARI) and 
Rotter's (1966) Internality-Externality Scale (I-E) vjere administered to 
14 experimental and 14 control group mothers in the first year of the 
program. To aid in understanding the responses of this group to the two 
instruments, the same instruments x^ere administered to a randomly dravm 
comparison group of 34 mothers from the same community who had infants 
born the same year aad whose infants V7ere matched for age. 

The findings were that mothers in the project, v/hether in the experi- 
mental or the control group, differed significantly from the comparison 
grcup on both instruments. On no comparison did the experimental ana control 
mothers ditfer significantly. The lower class mothers had a mean score 
on the I-E scale of 11.21 (higher scores indicate more perceived external 
locus of control). The comparison group had a mean score of 8.55, (^ < .02). 
The finding that lower class black v/omen describe themselves as more externa3.1y 
controlled is expected; but it is of interest that this female group appears 



to be „oro «tr.n,e In thl. regard H,a„ dd 1„„„ das. 

<="M Mlo groups of com- 
parable age (Lcfcourt and Ladwlg, 1965). 

Wrlcb.-s (»69) version of *e PARI assesses *ree factors- 
A«borU,rlan Control, democratic .ttltndc. and Hostility and .e.^tlon. 
The lo„er class mothers described themselves as ™,re antborltarian 

< .001). less democratic < .001). and less hostile and rejecting 

< .01). all by t-test comparisons. It has been suggested that 
-W^tarlan Cont.l ma, be associated „lth Ineffectiveness In the parental 

ole (Hmmerlch. 1,«): ^at leer class mothers describe themselves as 
less democratic perhaps goes along with the tendency to,,ard behavioral 
suppression of children, seen In their more authoritarian orientation 
The finding that this group of Wr' class mothers describe themselves 
as less hostile and reiect-fna 4e 4 - 

rejecting is Interesting considering that many of them 

.a=. =»re hardships as parents than do parents in the comparison grouo. 

mis factor includes scales or marital conflict, rejection of the hom;. 

— .g role, and irritability. The findings Wy docu^nt a tendency for 

t:-.. -ore educated ..omen in the comparison group to reject the homema,.r- 
-tner role, or perhaps the disadvantaged „<.en tend to romanticise the 
wire-and-Rother inage. 

r=e Hotter and PM, did not correlate significantly „lth each other 
«or f.-o of the three factors, but 1-B and democratic Attitude „ere ne»a- 
tive^y correlated (r = -.37 n < m^ n^u- 

^- .37. £<.01). Thxs suggests that parents who 
feel tnat they are more in control of 

control of their o.m destinies may wish to 

foster the same sense of autonomy in their children. 
-i2Ventorv_oLJIo^^ 

It is assumed that certain environmental experiences are crucial to " 
the social and cognitive development of children. ^ Wntory for Infants, 
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Home Observation for Measurement of the Environment (HOME), was used to 
sample certain aspects of the quantity and quality of social, emotional 
and cognitive support available to a young child (birth to three years) 
within his hor.a.2 xhis Inventory was administered to bath experimental 
and control mothers and to a group of mothers chosen at random from the 
same community. The random sample was chosen to match the high risk 
infants on age, sex and parity. Mean age of the infants, across groups, 
at the time HOfffi was administered, was 6.8 months, with a range from 
3 1/2 to 9 1/2 months. All infants were seen in their o.m. homes with the 
mother present. Three interviewers collected the data. Mean inter-rater 
item reliability vjas 92%. 

The HOME inventory consists of six factors, with the items comprising 
the factors being scored on the basis of direct observation and interview 
material. The factors include: Emotional. and Verbal Responsivity of the 
Mc-ner, Avoidance of Restriction and Punishment, Organization of the 
?:.v3ical and Temporal Environment, Provision of Appropriate Play Material, 
>:.^rerr.al Involven:ent with the Child, and Opportunities for Variety in 
Daily Stimulation. 

Several demographic variables of the group were also compared along 
^rlz- Che HOME factor and total scores; these included maternal age, family 
inc.-r.e, paternal education, and a Human Density ratio consisting of th^ 
nu.-b£r of persons living in the home over the number of rooms. 

A multivariate analysis of variance (MANOVA) was computed using the 
ten factors mentioned above as separate dependent variables and the three 
groups as independent variables. The experimental nnd control families 
did not differ significantly from one another on any of the ten variables. 
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«°"ovor, „ho„ the .>cp«Wal a„d control 

Loe ten comparisons was Q-ro«-fp- 

£ < -001 th. 3»pxe consistent, . " 

Won. table 3 presents . 

presents n su^ery of the analjtsls: 

Insert Table 3 about here 

----^^^^^=--=5£g£gc^: On Results 

One of the maior •<5<5..^o c 

jor .ssues of very early day care in^ 
the mother-child relaM u. .intervention is that 

.».....,rri7::r;::7 
-■.».«.~.„.....rrr.n:r 

"•ental subjects anH ' P^°8ran,. The experi- 

Djects and the control subiects . 

a^^e and sex at the f . "'^ ' °" chronological 

the txmeof taping. The infants ranged in . 

9.5 months of age with ^'^ 
age with a mean of 197 days. 

The videotaping took place in 

i^idce m an experimen^a1 -^^ 

which had a v-deot,, ^"""^1 ■^■"»' « the fpg Center 

'-=.eotape c»,era with a „«e angle lens counted i„ 

roo. „as approximately , feet hy u feet and / 
cralT- . , contained a couch a 

-ir. a television and a s«n taUe and la„p .3 „ell as a „ 
^o>s „nd oasa^lnes „ere also available. 

The nother was instructed that tro . 

....... ... , ::.:;:r'-" "• '~- 

was pointed out to ^J,o *^amera 

'° ""'^^^'^ experimenter left the r 

videotaping began. 
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The following frequencies and durations of mother and child behaviors 
were recorded onto an Esterline-Angus event recorder by two independent 
observers after the session. 



Mother \s Behaviors 

1. Talks to child 

2. Demonstrates toys to child 

3. Touches child 
4* Holds child 



Infant's Behaviors 

1. Vocalizes 

2. Fusses/cries 

3. Eats and/or sleeps 

4. Plays \7±th toys by self 



5- Interacts with child without toys 5. Interacts with mother and toy 

simultaneously 

6. Reads to self 

7. Reads to child 



6. Being in the crib 

7. Being on the couch x^rith the 
mother 



8, Television on 

Mean inter-observer reliability across all categories was 97.6% .d.th 
a range from 91% to 100%. Two tailed t-tests were calculated for each of 
the observed behaviors comparing the experimental and control dyads. 
Table 4 provides a summary of the significant differences between the 
experimental and control dyads. 



Insert Table 4 about here 



It will be noted froi^ that table that Center-attending infants vocalize 
more ar.d cry less than do control infants. Further, the experimental 
children interact more with their mothers both with and' without toys as 
props than do the control children. It should also be noted that there 
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seems to be a better "natch" in time bett.een the infants' vocalisations 

and the mothers' vocalizations which might partially explain the overall 

superiority of the experimental group's vocal output. 

Finally, correlations of each of the 15 variables with age revealed 

only three significant relationships. These were: (1) that age was 
negatively correlated with the mother's demonstrating toys (r = -.51, 
£ < .01). (2) .^hat age was negatively correlated with the mother's touching 
the child (r = -.56. ^ < .004). and (3) that age was negatively correlated 
with the mother's interaction with her infant without toys (r = -.46. 
P< .02). 

Thus, in sum. it appears that participating in the day care program 
seems to affect the mother-child relationship in an enhancing manner 
rather than in a detrimental way. at least in the first year of life and 
-with high-risk infants as subjects. 
■-■53ults from Prototypic Experi nents 

A wide variety of naturalistic observations in the nursery and 
controlled laboratory ^.xperiments are conducted to specify naturally 
occurring conditions or to test basic hypotheses concerning the interven- 
tier, philosophy. 

One example of a controlled naturalistic observation will be presented 
tc cive the reader a flavor of this style of observational research. 

Finkelstein. O'Brien, and Ramey (1974) have noted that the belief 
that toys are desirable and should be provided for young children and 
infants is widely accepted by adults and othar adult caretakers. Uith 
respect to intellectual development, a great many developmental psychologists, 
if not all. would support this point of view. For example. Piaget (1970) 
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states tuat ^^^^^^^^^ ^^^^^^^^^ ^ 

ac,ui„a aivect actions o„ o,j.„3. a theo„„.sl 

PoslUoa c„„.„„l„, ..e Inn.nce „, ^^^^ 
not Hteratu.a. I„ .,,,,i<,„. ^^^^^^^ 

^roa. see o. .eHavio.s U ..e no^al .a..aH„s e„„i_ 

The studies „vW.. l„elu.i„, those ahel„s„la an. he. colleagues 

Hcl^e^an. 1.7« . a„a an. Nebula (1,3,) lea to o„ conclusion that 

in the «,st .ea. o, U,e to.s do not taclUtate social Interactions. 
Rathe,. It see„s that to,s c6.pete with social ohjects for the Infant's ' 
attention. «hen ohserve. In a lahorator, settle «th his .other and 

Sinilarl,. „hen observed with a peer, positive social responses „ere 
-re likely to be directed towards the toys than the peer. - 

..■.a=lish and maintain social contact with peers (Maudry and Nebula. 1,3,) 

adults (Rhelngold. 1,73) . Children have been observed giving or 
shc-lng toy. fre„.uently to peers or adults. M ^portant ^uestlon.-to 

previous studies have not addressed themselves, concerns the effects 

or :=-iliar toys on infants' behaviors in f om-fi • 

enaviois m familiar environments. This 

-pendent Is a study of the Influence of toys on the behaviors of Infants 
.n ...-.e.r normal rearing environment using methods closely appro=cl„ating 
naturalistic observations. 

Method: subjects. Six of the 14 infants attending the Pranic Porter 

Graha. Child Development Center's Day Nur.ery who were closest in a,e 

V7ere selected to be observed in this studv -n,. -, • 

'''^"^>- sample included four 

30 



.„,.e ,,,,, ^^^^ ■ 

0^.-0 . ,,,,, ^^^^ 

rooms only when they were being put to 

. , ^ ^^^'^^ ^-1--P. When awake, 

the infants were usually in one of ^ho i 

°^ playrooms or the hall. Four or 
five teachers, the other infan^c =.«^ 

infants and numerous toys could be found in these 
areas as well as diapering and feeding facilities. 

iH^^: The experiment was performed in th.ee phases, each 
-ing two weeks. . each phase, three infants were observed on .onday, 
Wednesday and Friday durine th. fl,-.^ . , 

^ ""^^ ^-"^ » Tuesday anc Thursday 

burins the second „ee.. xhe other three .n,a„,. 

reverse schedule. Kach suhjecf „as observed Individually ,or «.e 
--S durln. each o. ,o„r dally observation periods he^lnnm, at .30 a... 
-30 a.... 11.0 a... 1.30.... .he order m „hlch suhjects.ro 
"=«ved „as determined ,r. a tahle of rando™ nu^hers lor each hourly 



period. 



during the first ..,0 phases, tv. experimenters observed the Infants ' 
a-- a distance of approximately .hree feet fro. each other. Xhe Infan.s 
ver. Observed fron a distance of approximately six feet 

Within the Observation period for each subject. fl„nd observation 
~rnated .lye-second periods for record., the occurrence 

Of the following behaviors: 

1. VocalUatlon-dlscrete voiced sounds th,.-. ,.,cre not sounds of ' 
distress 
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2. Crying or Fussing — voiced sounds that were either loud> high-pitched 
and continuous or soft, low-pitched and discrete indications of 
distress 

3. Manipulating Objects — hand contact with non-human objects that 
could be moved 

4. Sleeping 

5. Locomoting by Oneself — crawling or walking with aid and not 
including being carried 

6* Adult-Child Contact — visual regard or tactile contact betx^een 
an adult and infant initiated by either the infant or adult. 
Also included in this category were adult vocal responses 
directed to the infant. Those contacts initiated by adults 
that were necessary to accomplish feeding, diapering or dressing » 
V7ere not recorded. 
?• Child-Child Contact — for this measure, any infant other than the 
subject V7as considered equivalent to an adult and .the definition 
of adult contact was used. 
A subject's score on each dependent variable was the number of five- 
seccnd intervals in which the behavior was observed during each phase. In 
each phase, there were 600 five-second observation intervals. 

Observer reliability vjas computed separately for each behavior of 
each subject in the second phase of the experiment using product-moment 
correlations. The median reliability coefficient was .96. 
Phase I: During Phase I, baseline data were collected for each of the 
seven measures • The observations were made while all the commercially 
produced or hone-made toys normally available were present. Mo attempt 
was made to alter the natural situation, and all the infants v/ere free 

00^36 



to nove about as they pleased. The teachers were not given any instruc- 
tions by the experitnentcrs, nor were tho teachers aware their behavior 
was being recorded until after the experiment was completed. 
Phase II: m the second phase of the experir.ent. 15 minutes prior to 
each hourly observation period, all th'e toys. were removed from the nursery 
and were not returned until after the three subjects vere observed. In all 
other ways, the procedures for observations were identical to those used 
in Phase I. 

Phase m : The final phase vas a repetition of the baseline conditions 
of Phase I. The toys were again present in the nursery at all times. 
. Data Analysis and Result .: The first step in the data analysis was 
to randomly assign the subjects to two groups of three each in order to 
determine which observer's records would be used in the data analysis. 
One observer's records were used for the subjects in Group 1 in Phase I 
ar.d for Group 2 in Phase IT. The data for the other subjects were obtained 
fr=- Che records of the second observer in Phase III.' There „as only one 
obssr-.-er whose records provided the data for all subjects. 

rne data for each dependent variable were analyzed in a separate 
analysis of variance with repeated measures for the effect of phases, or 
condirions. The Box (1954) correction factor „as used to adjust the 
degrees of freedom in order to obtain an estimate of the probability of a 
Type 1 error that is less affected by violations of the variance-covariance 
assu-ptions required for repeated measures (McCall and Applebaum, 1973). 

Results from these analyses indicated significant effects of toy 
presence on only three of the seven variables. These results are graphi- 
cally presented in Figure 5. 
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Insert Figure 5 about here 

The variables were: 

Vocalization » 

7(1,7) " 7.806, ^.05 

Child-Child Contact p « 

(1.7) " "-162, < .025 

AdulfChild Contact p « in /-.c 

(1,6) " ^0-^15, £ < .025 

^2S£dl2£ ^neans comparisons using the Mp^ . 
1962) were performed ^ewman-Keuls procedures (I^iner, 

performed separately for each of the three variabi 
the effects of the manipulations Th '° 

P lations. The results indicated th«^ ^ 
Was associated . '""^ removal 

ciated V7ith a significant decrease in ^K * 

-3 ^ .OS, .a . — - — - 

contacts (p < .03) 3„,, , , *° °* child-child 

£ M). of these changes continued when the t». 

co„ti„„„„sl, available in Phase in. 

^---hild contacts ™„ si.ni« , 
~re frequent than during either ^ „ ■ significantly 

ring either baseline phase (p -s .05) ,. 
-sasures of adult-^h,,^ lasellne 
adult-child contact made before and after the . 

P:-- were not reliably different. 

influence of ,oys on the behaviors of infants i„ 
careiaUin. envJr„ ""^ natural 

n, envirc^ent as observed in this study is similar to that ob 

in .scoratory settings in earlier studies Rhel " "'""'^ 

— - m^ants .laced in a .elat .ly "'^''^ 

~ -------- 

^" -"l-S Without the toys spent as . 

^" - - their .other. I doorlror Irpl^^r- 

the nresent study, when th. . ^" 
ciy. When the toys were unavailable the lnfpn^ c 

objects to manipulate such w ^'^'^'^ 
P late, such as tissue boxes or jar caps 
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The greater frequency of contacts with the. teachers and other infants 
observed when the toys were not present in Phase II is also consistent 
with the observations of other investigators who were previously mentioned. 
It was interesting to find that peer contacts continued to occur more 
frequently in Phase III when the- toys-were again present during the obser- 
vation periods. It is possible that peer contacts during Phase II were 
sufficiently rewarding to naintain their higher frequency of occurrence 
even when the toys were also available. 

In the first year of life the child does not incorporate toys into 
social interactions, and in the presence of toys the frequency of social 
contacts is, in fact, less than in their absence. If the development of 
social competence is advanced by frequent interactions with adults and 
peers, then, at this age, toys may not facilitate social development. 

The earlier studies in the literature suggest that the infant uses 
trys as sources of novel and complex stimulation alternative to that pro- 
vided by adults and peers. The toys used in this study had been present 
ir. the nursery for at least three months prior to the experiment and were 
net likely to have been novel objects for the infants. Still, novelty 
cculd have been an important factor if it is also defined by the new ways 
the infants were developing to respond toward the ' toys as time passed. 
Hoviver, in order to understand fully the influence of toys on socl<^l 
development, it is just as important to study how the adult uses those 
toys. Our informal observations lead to the imniession that adults use 
them as alternatives to providing personal attention. It is likely that 
adults caring for infants have learned from past experience that an infant 
left alone with no objects to manipulate will soon begin' to cry (e.g., 
Rheingold and Samuels, 1969) and that an interesting toy will substitute 
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nicely for social stimulation. We observed that the teachers almost always 
placed a toy before an infant before stepping away. In this study, the 
behaviors of ,the adults present during the observations were not restricted 
in any way by the experimenters.* I.^hen the toys were not available, it 
is, therefore, possible that the adults spent more time with the infant 
in anticipation of their usually annoying cry if left alone. This 
assumption that the teachers contributed to the observed increase in the 
frequency of adult-child contacts xjould also be consistent with the 
decrease in frequency of adult-child contacts when the toys xcere again 
continually present in Phase III. 

Whereas toys may facilitate intellectual development in the first year 
of life, it is not clear that this is also true for social development. 

Medical Data 

Physical illness in any member is an added burden to the disadvantaged 
family. Respiratory infectious disease is the most common acute illness of 
zan and is the major cause of morbidity in families. The preschool child 
hss approximately eight respiratory Jllnesses each year and is a frequent 
source of infection for other family members (Dingle, et al., 1964). The 
burden of respiratory disease is not limited to the disadvantaged family, 
bur these families have fewer resources with which to cope with the conse- 
q-^r.=.3s of illness. In addition, there is much evidence that serious 
ill-ess occurs with greater frequency in the socioeconomically deprived. 
The post neonatal death rate in nonwhite. North Carolina infants in 1967 
was 15.9/1000 live births compared with only 4.' /ioOO live births in white 
infants. Influenza and pneumonia accounted for 5.2 post neonatal deaths/ 
1000 live births in nonwhite infants in 1967, over four times the mortality 
rate in white infants (Levy, et al.). Studies on the incidence of 
meningitis (Pairke, et al., 1972; Fraser, et al., 1973) and severe lower 
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support the view that • ' " ^l"' 19«8) 
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era the mortality from this disease has decreased fm. i 

aecreased from almost 100% to 

betx.een 5% and 30% (Smith, D. H., et al 1973.-> k 

* ^^-^ 1973c), but even with adequate 

antimicrobial therapy permanent central nervous svsten, , 

nervous system damage occurs in 
over 50% of survivors (Sell et iq7o o 

^^>eil, et al., 1972a; Sproles, et al., 1969). m 

one study of 86 patients, U% of the' patients died, 29% had severe or 
sisnificant central nervous system impairment, U% had possible residual 
handicaps and only 43% were free of detectable handicaps (Sell, et al 
. l-a). . i. chiWapparently .free of detectable residual" neurological 

Hand.caps from meningitis more detailed psychological testing suggests 

■ that these children are functioning intellectually belo. the level of 

siblings and classmates matched by age sex ^nA . • -, . 

y tge, sex, and social class (Sell, et 

al.. 1972b). ,ae„ extrapolated to the esttaated 10,000 cases of 
H. InnseHae type b meningitis each ,ear In the United States (Par^e ' 
e= al.. 1,72; M„.tl„er. 1973). the ^gnUude of the probl«, hecon,es ' 
..parent particularly .*en the documented Incidence of „. influenae 
-re b meningitis currently Is rlsl:^ (Mlehaels. 1,71; Smith, E. w. p., 

■ ar.c Haynes, 1972). 

Epidemiologic studies In MecUenhurg County, North Carolina (Parke 
- a... 1972) and Charleston County, South Carolina (IVaser, et al., 1973) 
sn..ac the attac. rate of „. Influenne meningitis in blac. children „as 
3.= ■-. 4 times higher than that In white children. The greatest risk was 
m 1..- income, blac. families living m rural areas, .n Infant In the 
poorest section of Charleston County has a rlsU of approximately 1 ,n 280 
°^ ^-eloping „. infW^ , ^ ^^^^^ ^^^^ ^^^^^ 

li«e. the highest rls. of any group noted (Eraser, et al. . 1,73; Praser. 
« ^1.. »7«). It ls-.no„n that the highest Incidence o, „. i,a^ 
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their complications v/ith special emphasis on those microbial agents that 
produce otitis media and meningitis. The research has been conducted in 
the FPG longitudinal population V7hich v/as initiated vzith the admission of 
ten children in 1966. The population has now groT^, with the addition of 
new infants each year, to include sixty children, the present age range 
being from six weeks up to eight years. Until September, 1972, the 
children admitted were distributed equally by race, sex, and socioeconomic 
group; since that t^ime al-1 new infants -admitted -have been from- socio- • 
economically deprived homes. Medical care has been provided as part of 
the center services and ill children are excluded from day care only 
with varicella and measles. The children are observed daily and those 
children with respiratory symptoms have their respiratory tracts cultured 
for viruses, mycoplasmas, and bacteria. The stability of the study 
population has permitted observation of the same children for extended 
ti-.e periods and longitudinal follovj-up of the children from early infancy 
has permitted the documentation of respiratory infections by isolation 
and serology. 

^Cith the increasing numbers of preschool children in group day care 
there has been particular concern in the United States about the health 
hazards that might be created. In order to investigate the validity of 
this .apprehension, studies have been done in the FPG longitudinal popula- 
tion :o compare the important etiologic agents and the rates of respiratory 
illness seen in children participating in day care with respiratory illness 
studies performed on children receiving home care. In 224 child-years of 
observation of the FPG longitudinal population during the seven-year 
period (1966-1973) there vjas an average of 6.2 respiratory illncsses/child- 
year (Table 5). 
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Insert Table 5 about here 

The highest rate occurred in infants under a year of age with an average 
of 8 respiratory illnesses/child-year. The rate dropped v;ith increasing 
age so that children over 36 months of age had a rate of 5.1 or less 
respiratory illnesses/child-year. These rates are quite comparable to 
the illness rates recorded in the Cleveland, Ohio Faraily^tudy, a compre- 
hensive health study x,rh.i.ch monitored illness ia middle-class families 
living at home (Dingle, et al.,1964). The only excess in the FPG group 
occurred in infants under one year of age. The Cleveland Faraily Study 
noted slightly less than 7 illnesses/child-year in this age group while 
the FPG group recorded 8.0 illnesses/child-year. 

The effects of sex, race, income and family size on respiratory 
illness in the FPG population has been investigated. . In 224 child-years 
of observation there x^as more total illness in females than males (643.7 
ill-rsses/100 child-years to 584.5 illnesses/100 child-years); hox^ever. 
fer.=l23 had less severe illnesses than did males (7.9 severe illnesses/ 
100 child-years to 11.5 uevere illnesses/100 child-years). T-Jhen race was 
studied there was a slight increase in total illness in v;hites over non- 
whires (666.7 illnesses/100 child-years to 598.4 illnesses/100 child-years), 
The srfect of family income on total illness and severe illness deraon- 
strar.-3d that there v?as more total illness in the higher income group but 
more severe illness in the lov7er income group (Table 6). 



Insert Table 6 about here 
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Family size did not 'seem to be an important factor on the total number 
•of illnesses of a child in day care (2 to 3 family i!iembers~603 . 6 illnesses/ 
100 child-years; 4 family members-- 654 .5 illnesses/100 child-years; 5 family 
members— 562.9 illnesses/lOO child-years; 6 or more family raembers-^651.6 
illnesses/100 child years). 

Not only have the illness rates been similar to that recorded in the 
observation of children receiving home care but the types of agents isolated 
and their age and seasonal incidence .have bqen similar to irdcrc^bial isolates 
from children in home care seen in a private pediatric practice in Chappl 
Hill (Glc2en, et al*, 1971). Table 7 summarizes the respiratory pathogen 
isolations during the first five years in the FPG study. 



Insert Table 7 about here 



The overall isolation data suggest the importance of respiratory 
s—.cytial virus and the parainfluenza viruses, particularly type 3. They 
are even more inportant because of the frequency v/ith which they aire asso- 
ciated V7ith lower respiratory disease. Respiratory syncytial virus and 
the parainfluenza viruses accounted for over half of the isolates from 
lever respiratory disease. Illness due to respiratory syncytial virus 
and parainfluenza virus type 3 usually v/as more severe during the first 
year of life which presumably alv7ays represented a primary infection. 
Imnur.ity following these respiratory illnesses was very short with almost 
all the infants being reinfected during their second respiratory season, 
but the symptoms were usually less severe (Loda, et al., 1972a). An 
effective immunoprophylaxis administered at an early ag;e against these 
agents could significantly reduce morbidity in Voung children in group 
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viruses the vaccine probably would have ^n a ■ 
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of the child and compared to the microbiologic data from the "well" 
cultures. The bacterial isolations included in the analyses were pneumo- 
cocci, Hemophilus influenza e and ?roup A streptococci, Pneunococci were 
recovered from 719 illness cultures and 513 well cultures; H* influenzae 
from 309 illnesses and 112 well cultures: and group A streptococci from 
66 illnesses and 45 v/ell cultures. The frequency of isolation of these 
bacteria, alone or in combination, v;ith or without a concomitant virus 
infection was correlated with the age of the subject or the severity of 
illness and compared with the microbiologic data from vjell cultures by 
age of subject. Among the bacterial agents, the isolation of II • influenzae 
was best correlated v/ith acute respiratory illness. The frequency of 
isolation was 26.5% from all respiratory illnesses compared with 11.1% 
froai well cultures. The isolation rate was slightly higher (32,7%) from 
children with otitis media than from children with other diagnoses. The 
rata was only 6.0% for cultures fron v/ell children under three years of 
are which yielded a ratio of positive cultures of ]!• influenzae of 4.4 
to 1 for ill and veil children in that age group. The frequency of 
isolation of pneuniococci was 6116% from cultures of children with respira- 
tory illnesses and 52.6% from cultures of children when well. T\Tien 
pr.eMr.ococcus was the only potentially pathogenic bacterium isolated there 
was r.o significant difference in isolation rates between sick and well, 
by a^e or by severity of illness. However, v/hen pneumococci and H^. influenzae 
v/ere found in combination there were significant differences (18.9% of 
illness cultures and 7.2% of well cultures). VJhen these rates vjere 
examined for children under three yeirs of age the ratio of the frequency 
of cultures positive for both bacteria from ill and well (5.2 to 1) 
exceeded that for H. influenza alone. 
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The d.ta „btai.,od to date suggest an Interaction between H. influenzae 
and p„eun»cocci and possibly between this eo,*l„atIon i„ the presence of 
a 0<nco,.ita„t vims infection. These associations „ay con,e into focus 
«.re sharply when enough data have accunmlated to look at the relation 
Of specific Virus and H. Influenzae t^pes to specific pneumococcal serotypes 
ttoda. et al.. 1973>. studies to date would strengthen the original hypo- 
thesis that interactions a^ng diverse nicroblal agents „ay be responsible ' 
for. a segment of respiratory -disease in children presently of unlcno,™ 
etiology and „ay be responsible for a .ajor proportion of co-.pUcatio„s 
Of acute respiratory Illnesses which ™y include otitis .edia, pne„.„nla, 
meningitis and others. 

Research has been performed at FPG on the development of virus 
vaccines for respiratory syncytial, parainfluenza types 1, 2, 3 and 
influenza viruses. The evaluation of a vaccine in a small population 
like the Frank Porter Graham Center permits the demonstration of spread 
ar.£ examination of the interaction of the vaccine virus with other microbial 
or,.nis.s that might also be in any open population. Studies such as these 
are essential before field trials of such vaccines can be contemplated. 

Refinements of the countereurrent immunoelectrophoresis and latex 
ag?:-.rination test are currently being developed in the FPG laboratory. 

Thesr. are rapid methods of detection nf w -f^^i 

ox aenection of H. influenzae b antigen in spinal 

flui-:. serun, urine, empyema and pericardial and subdural fluid (Ingram, 

et al.. 1973; Nex^an, et al., 1970; Smith, E. P., and Ingram). The 

goal of this research is to provide a test which pemdts a diagnosis to 

be nade of systemic disease caused by H. influe^ b in 5 to 30 minutes 

and specific treatment to be started immediately. 
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Respiratory tract infections usually do not result in death and tissue 
is not available for pathologic examination; therefore, experimental niodels 
have been developed in the Y^G laboratory to explore the host response 
and to gain nore insight into the pathogenesis of respiratory disease and 
their complications. The adult Syridn hamster has been used extensively 
in our laboratory for study of the pathogenesis of Mycoplasma pneumoniae 
disease (Denny, et al., 1971). This animal model is also being developed 
for study of respiratory syncytial virus and parainfluenza virus type 3 
infections. The Syrian hamster will continue to be employed in the study 
of respiratory disease to gain information on the mechanisms of disease 
production, pathology produced and immunologic response in the animal. 

An in vitro tracheal orpan culture model has been developed for study 
of the interaction of individual microbial agents, isolated from children 
in the FPG population, with ciliated respiratory epithelium (Collier, -et al.» 
:=59; Collier, et al., 1P71). Tracheal organ culture permits the maintenance 

vitro of viable, differentiated, organi^^ed, respiratory epithelium from 
r.--.an fetuses and hamsters. With this model, tissue from a single fetus 
or animal can be used for control and test groups. Tracheal rings may 
be infected with a specific number of cloned respiratory pathogens, thus 
avciding the effect of secondary invadars seen in in vivo aniinal models. 
This system has been demonstrated to be useful for study of bacteria 
(Dc-r-y, 1974), viruses (Hoorn, 1966), mycoplasmas (Collier and Clyde, 1971; 
Collier, 1972), and combinations of microbial agents (Reed, 1971). The 
model has permitted study of pathophysiologic alterations due to infection 
of the tissue with respiratory microorganisms by light, immunofluorescence 
and electron microscopy, and of metabolic changes through use of radio- 
labeled precursors of proteins, carbohydrates and nucleic acids (Collier 
and Baseman, 1973). 
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In order to prevent respiratory disease that leads to central nervous 
systera complica^tions we mist gain a better understanding of the interrela- 
tionships between microbial agents forming the ecosystem of the respiratory 
tract and the mechanisms by which microbial agents injure and invade the 
- respiratory epithelium. An understanding of the reciprocal relationships 
among different respiratory microorganisms nay allox^ development of methods 
by which these interactions can be altered to benefit the human host. 

In addition to studies of the etiology and pathogenesis vi respiratory 
disease, the Frank Porter Graham Child Development Center health program 
is participating with the Division of Community Pediatrics in programs 
designed to Improve health care delivery, particularly to disadvantaged 
rural families. The availability of improved health care methods does 
not mean they will be used by the families in greatest need of them. 
There is abundant evidence that disadvantaged families do not benefit * 
fully from existing health care resources (Bergner and Yerby, 1968). 
The rate of immunization is disappointingly low, particularly with vac- 
cines designed to prevent illness in the very young (U. S. Immunir.atlon 
Survey, 1973). 

The Division of Community Pediatrics provides child care in three 
cor-unity health centers sponsored by Orange Chatham Comprehensive Health 
Services, Inc. providing care primarily to low income, rural, North 
Carolina families. The family nurse practitioner is the primary care 
provider to the young child in these clinics and these nurse practitioners 
are effectively supplying high quality care to children in rural areas 
under physician supervision (Grcenberg, et al., in press). Recently the 
state of North Carolina has launched a program of family nurse practitioner 
clinics in other rural areas of the state. This program envisions the 
opening of ten new rural clinics a year. The family nurse practitioners 
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for these clinics are being trained in a University of North Carolina 
program that has, significant input from the Frank Porter Graham Center 
staff and has major enphasis on the developmental aspects of child care. 
Nurse practitioners also have provided child care at the Frank Porter 
Graham Center for several years in an effort to improve the efficiency 
of health services to young children in day care (Peters, 1971). 

One major need in achieving better health care for disadvantaged 
. . children is to enlist the. cooperation of -familioo-. in the Orange Chatham ' " 

Comprehensive Health Services, " Inc. clinics the community health workers 
perform a major role in health education and outreach activities. The 
community health workers are members of the local community and they 
often communicate more effectively with families in the community than 
health professionals. An infant stimulation program available to all 
infants in the Orange Chatham program is now being developed. Community 
hiilth workers will visit hones to demonstrate and encourage the use of 
the infant curriculum materials developed in the Frank Porter Graham Center. 
The nerging of health and educational services delivery to infants may 
have important cost advantages. 

In sunnary, the disadvantaged child is at particular risk of developing 
major health problems which will contribute significantly to his failure to 
achifi--3 full physical, cognitive, and social development. Research, there- 
fore, is needed to develop better tools such as vaccines to prevent acute 
illness, particularly respiratory illness. In addition, better methods 
are needed to deliver these services in an efficient and acceptable way to 
families. The health care program at the Frank porter Graham Center is 
seeking ways that will both reduce the illness burden of these families 
and provide an efficient system for distributing a wide range of child 
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care sendees to the consumer including both health and educational 
services, 

SUMMARY AND CONCLUSIONS 
. The Carolina Abecedarian Project,is currently in its second year of 
operation. At present a maximum of 2000 plus pieces of information are- 
collected on each child each year. This information ranges from the iden- 
_ tification of specific microbial' agents in .c.. chiW '.s. respiratory tract- 
to the number of social institutions with which the families have contact. 
It is hoped that such a breadth of information will help to understand * 
the high-risk child's development and to insure that he develops normally. 

Because there is so much data already available it is impossible to 
do more than merely skim the surface in a publication such as this. Also 
the availability of this large quantity of data presents some important 
data management problems. In an attempt not to become swamped in a sea 
=f unrelated data, we are currently establishing a comprehensive, open- 
ended computer system xAich will allow access to any portion of the data 
fron a remote terminal. It is expected that this data system will be fully 
operational by the fall of 19//,. One advantage of such a system is that 
it facilitates the productive collaboration of investigators from diverse 
disciplines. Through such collaborative efforts we hope that we will grow 
fro- . multidisciplinary project into one which is truly interdisciplinary. 
Through such collaborative efforts we hope to make a contribution to the 
knovledge of how to prevent the biological, .ocial, and intellectual 

stunting that currently is all t- 

rencxy is ail too frequently the birthright of our most 

disadvantaged children. 
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Table 1 
Hip,h Risk Index 

Mother's Educational Weights Father's Educational Weights* Family Weights 
Level (last grade Level (last grade Income 

completed) completed) 



6 8 6.. 8 1,000 8 

7 7 7 7 1,001-2,000 7 

8.!!!! 6 8 6 2,001-3,000 6 

9 3 9 3 3,001-4,000 5 

10 2 10 2 4,001-5,000 4 

11 1 11 1 5,001-6,000 . 0 

12 ! ! 0 12 0 



Other Indications of High Msk and Point Values 

Pts. 

3 1. Father absent for. reasons other than health or death. 

3 2. Absence, of maternal relatives in local area (i.e., parents, grandparents, 

or brothers or sisters of majority age). 
3 3. Siblings of school age vjho are one or more grades behind age-apnronriate 

grade or vho score equivalently low on school administered achievement 

tests. 

3 4. Payments received from welfare agencies within past three years. 

3 5. Record of father's vrork indicates unstable and unskilled or semi-skilled 

labor. 

3 6. Records of mother's or father's I.Q. indicates scores of 90 or below. 

3 7. Records of sibling's I.Q. indicates scores of 90 or below, 

3 8. Relevant social agencies in the community indicate that the family 

is in need of assijstance. 
1 9. One or more members of the family has sought counseling or professional 

help in the past three years. 
1 i:. Special circumstances not included in any of the above which are likely 

contributors to cultural or social disadvantage. 



Criterion for inclusion in high risk sample is a score ^11. 
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Table A 



Summary of Significant Differences in Mother-Infant 
Behaviors Comparing Experimental and Control Dyads 

^^^^^'^^^ Experimental Groug, Control Group Level of Significance 

Means Means a— 



1. Child Vocalizations 
(duration in seconds) 137*3 

2. Fuss/Cry 

(duration in seconds) 43.2 161.4 



50.3 £<.007 

£<.023 



3. Child Interacts with 
Mother and Toys 

(duration in seconds) 568.9 329.7 

4. Mother Interacts with 
Child without Toys 

(duration in seconds) 116.7 11.7 

5. Mother ind Child 
Vocalize Together in 
Same 1? Second Interval 

(frequency of intervals) 19.7 » 5.2 



£<.060 



£<.026 



£-^.008 
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Table 5* Frequency of Respiratory Illnesses by Ag6, Fr^nk Porter 
Graham Child Development Center, November 1966*-June 1973* 



Age (years) 


Number of 
Resp. Illnesses 


Patient Years 
At Risk 


Resp. Illnesses/ 
racxenc xear 


< 1 


330 


41 


8.0 


1 


283 


35 


8.1 


2 


276 


40 


6.9 


3 


220 


36 


6.1 


A 


153 


30 


5.1 


5 


74 


22 


3.3 


6-8 


43 


20 


2.2 


a;: ages 


1379 


224 


6.2 
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Table 6. Effects of Family Income on Respiratory Illness. 





Severe Respiratory* Illness 


Total Respiratory Illness 


Low 


13.6 illnesses/100 child-years 


528.8 illnesses/100 child-years 


Micile 


10.6 illnesses/100 child-years 


593.9 illnesses/100 child-years 


Upp-r 


6.1 illnesses/100 child-years 


680.8 illnesses/100 child-years 
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Table 7. Nund)er of Isolations of Respiratory Pathogens From 
Children With Respiratory Illnesses, Frank Porter 
Graham Child Development Center, 1966-1971* 

Total Illnesses Studied 996 



Agents 


Number 
Isolates 


% of Illnesses 
With Isolates 


Respiratory syncytial virus 


43 


4.3 


Parainfluenza virus type 1 


21 


2.1 


Parainfluenza virus type 2 


28 


2.8 


Parainfluenza virus type 3 


59 


5.9 


Influenza A2 virus 


7 


0.7 


Influenza B virus 


12 


1.2 


Mumps virus 


16 


1.6 


Adenovirus type 1 . . 


16 


1.6 


Adenovirus type 2 


40 


4.0 


: Adenovirus type 5 


31 


3.1 


! Adenovirus - not typed 

{ 


5 


0.5 


I enteroviruses 


65 


6,5 


I Rhinoviruses 

i 


41 


4.1 


1 

1 Herpesvirus 
• 


6 


0.6 


Group A streptococci 


53 


5.3 


Mvcoolasina pneumoniae 


6 


0.6 
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Figure 1 

Five Sosarces ^©3* Sys3&!li3siz8Sig CarncMSmm ©bjectSves 
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Figure 2 
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HOLDING THE BABY FOR A BETTER LOOK AT THINGS 



^ ADULT: Hold the baby to your shoulder. Keep your hand near his head but let 
him support Ms own head for a feto seconds. Do this often when you 
pick him up. Sit or stand so he sees something pretty over yoi4r shoulder. 
Talk to him and stro^:e him as you hold him* Another person could stand 
behind you and talk to him. 
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The baby will hold his head steady for a moment then it will drop back 
to your shoulder. He will soon be able to hold it up longer and longer. 



^ EQUIP>tr:!'7 Picture or any colorful object, 



^GOAI.: To Rive him soraethiiiR to look at so he will want to hold his own head 
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The baby needs to be able to hold his head steady before he can learn 
tositalono. ^^^^^^ 
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Holding the Baby for a Ucat or Look al Tlihi 
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Figure 5 

BEHAVIORS AS A FUNCTION OF 
PRESENCE OR ABSENCE OF TOYS 
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CHILD INTERACTION 



VOCALIZATIOMS 
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